
CLAIMS: 

We claim: 



1. piston head assembly for reciprocating in a cylinder, the cylinder having an 
inside surface^ the inside surface having an inside diameter, the piston head assembly 
comprising: 

a pistqn hub comprising 

an annular flange having an outer surface; and 
an annularSssilient piston seal mounted on the piston hub, the annular resilient 
piston seal comprising^ 

an annular heel section of a first resilient material having a first hardness, 
the annular flange concentrically embedded into a posterior portion of the annular 
heel section, an outer^portion of the posterior portion of the annular heel section 
surrounding a portion of^eouter surface of the annular flange. 

2. The piston head assembl^ of claim 1, wherein the annular resilient piston seal is 
bonded to the piston hub. 

3. The piston head assembly oAclaim 1, wherein the annular heel section surrounds 
the entire outer surface of the annular flange. 

4. The piston head assembly of claim 3, the annular flange comprising: 

an annular lip on a posterior surface of the annular flange, the heel section 
overlapping the annular lip. 



5. Th^ piston head assembly of claim 1, the annular resilient piston seal further 
comprising: 

a lip sectic^nof a second resilient material, the second resilient material having a 
second hardness with ita second hardness being less than the first hardness, the lip 
section concentrically connected to the annular heel section, the lip section comprising: 
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an annular projection formed in an outer surface of the lip section, the 
anmtl^ir projection having a maximum outer diameter in an interior portion of the 
annular projection greater than the inside diameter of the inner surface of the 
cylinder, the amiular projection compressible upon insertion of the piston head 
assembly into the cylinder, forming a seal. 



The piston head assemblyyof claim 5, the annular projection formed by machining 
the^second resilient material. 

7. The piston head assembly o^claim 5, the annular projection formed by molding 
the second resilient material. 

0 8. The piston head assembly of o|aim 5, wherein the annular projection has a 

generally triangular cross section. 




9. \The piston head assembly of claim 5, wherein the second resilient material is a 
polyurethane. 

t^x^y 10. The piston head assembly of \claim 1, wherein the first resilient material is a 
5 polyurethane. \ 



1 1 v A resilient annular piston seal for mounting on a piston head for reciprocating in a 
cylinder, the cyhnder having an inside surface, the inside surface having an inside diameter, the 
resilient annular piston seal comprising: 

an annul^rsflange having an outer surface; 

an annular he^k^ection of a first resilient material having a first hardness, the 
annular flange concentrically embedded into a posterior portion of the annular heel 
section, ah outer portion of the posterior portion of the annular heel section surrounding a 
portion of the outer surface of the annularflange. 

12. The piston seal of claim 11, wheren^the piston seal is bonded to the annular 

flange. 
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%J &7 13. The piston seal of claim 1 1,\ wherein the annular heel section surrounds the entire 
outer surface of the annular flange. 



14. The piston seal of claim 1 3, they annular flange comprising: 
an annular lip on a posterior surface of the annular flange, the annular heel section 

overlapping the annular lip. 

15. \ The piston seal of claim 1 1, the annular resilient piston seal further comprising: 

aim section of a second resilient material, the second resilient material having a 
second harahess with the second hardness being less than the first hardness, the lip 
section concentrically connected to the annular heel section, the lip section comprising: 

an ahnular projection formed in an outer surface of the lip section, the 
annular projection having a maximum outer diameter in an interior portion of the 
annular projection'greater than the inside diameter of the inner surface of the 
cylinder, the annular projection compressible upon insertion of the piston head 
assembly into the cylinder^forming a seal 



h&^16. The piston seal of claim \\ the annular projection formed by machining the 
second resilient material. 

17. The piston seal of claim 15, the ^jnular projection formed by molding the second 
resilient material. 



18. The piston seal of claim 15, whereip the annular projection has a generally 
triangular cross section. 





19. Tte piston seal of claim 15, wherein the second resilient material is a 
polyurethane. 



20. The piston seal of claim 11, wherein the first resilient material is a polyurethane. 
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A method of sealing a piston head for reciprocating in a cylinder, the cylinder 
having an insicie^urface, the inside surface having an inside diameter, the method comprising the 
steps of: 

forming arKminular heel, section from a first resilient material haying a first 
hardness; 

concentrically embeddii^an annular flange in a posterior portion of the annular 
heel section, covering a portion ofHhe outer surface of the annular flange with the first 
resilient material; 

attaching the annular heel section toU^e annular flange, forming a piston head; 
and \ 

inserting the piston head into the cylinder. \ 



Ojy> zz. The method of claim 21, r^e step of attaching the annular heel section to the 
annular flange comprising the step of: 

bonding the annular heel sectidji to the annular flange. 



23. The method of claim 21, the stej> of concentrically embedding an annular flange 
in a posterior portion of the annular heel section comprising the step of: 

covering the entire outer surface \>f the annular flange with the annular heel 

section. 

24. The method of claim 23, further composing the step of: 
concentrically forming an annular lip ir\a posterior surface of the annular flange; 

and 

the step of embedding the annular flange comprising the step of: 
wrapping the annular heel section around tnp outer surface of the annular flange 
onto the annular lip of the annular flange. 

25. The method of claim 21, further comprising the step of: 

concentricahy fc^muig an annular lip section from a second resilient material 

\ r 

having a second hardness onto an anterior surface of the annular heel section, with the 



second hardness being lessythan^the first hardness, the annular lip section having a 
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maximum obter diameter in an interior portion of the annular lip section larger than the 
inside diamete^^ie^n^ide surface; and 

the step o^in^Kting/the piston head into the cylinder comprising the step of: 
radially compressih&the annular lip section to form a seal. 

26. \ The method of claim 24, the step of concentrically forming an annular lip section 
'mprising the step of: 

Vorming an annular projection on an outer surface of the lip section, the annular 
projection having a maximum outer diameter in an interior portion of the annular 
projection\equal to the maximum outer diameter of the lip section. 

27. The method of claim 25, wherein the second resilient material is a polyurethane. 

28. The method of claim 24, wherein the first resilient material is a polyurethane. 

29. A method of improving the life of a reciprocating piston seal in a cylinder, the 
cylinder having an inside sraface, the inside surface having an inside diameter, the method 
comprising the steps of: \ 

forming a resilient annular piston seal from a resilient material onto an annular 
piston hub having an anterior surface, a posterior surface, and an outer surface, the 
resilient annular piston seal\formed onto the anterior surface of the piston hub, the 
resilient annular piston seal generally having an outer diameter less than the inside 
diameter of the cylinder; and 

forming the resilient material around a portion of the outer surface of the piston 



Mj>>30. 



hub, covering the portion of the outen^urface of the piston hub. 



^>>^>30. The method of claim 29, the step of forming the resilient material around the 
pomon of the outer surface of the piston hub Comprising the step of: 

bonding the resilient annular piston seal to the piston hub. 

31. The method of claim 29, the ste© of forming the resilient material around the 
portion of the outer surface of the piston hub composing the steps of: 
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forming a annular lip in the posterior surface of the piston hub; and 
wrapping the resilient material over the annular lip. 

32. The method An claim 29, the step of forming a resilient annular piston seal 
comprising the steps of: [ \A , 
5 forming a heel pctetion of a first resilient material having a first hardness. 




-33. >The method of claim 32, the step of forming a resilient annular piston seal further 
comprising the stejst of: 

concentrically forming a lip portion of a second resilient material having a second 
hardness onto the neel portion distal from the piston hub, with the second hardness being 
1 0 less than the first harahess; and 

forming a concentric annular projection in the lip portion having a maximum 
outer diameter in an interior pqrtion of the concentric annular projection greater than the 
inside diameter of the cylinder. 





^/ 34. The method of claim\33, wherein the concentric annular projection has a 
1 5 generally triangular cross-section. 

35. v A piston head assembly for reciprocating in a cylinder, the cylinder having an 
inside surface,\|ie inside surface having an inside diameter, the piston head assembly 
comprising: 

a piston hiA comprising: 

20 an anhular flange having a first surface, a second surface, and an outer 

surface connectingthe first surface and the second surface; and 
a first annular resilieht piston seal mounted on the first surface of the piston hub, 
the first annular resilient piston sfed comprising: 

a first annular heel section of a first resilient material having a first 
15 hardness; 

a second annular resilient piston seal mounted on the second surface of the piston 
hub, the second annular resilient piston comprising> 

a second annular heel section of the first^resilient material; and 
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an annular middle section of the first resilient material connecting the first annular 
resilient piston seal and the second annular resilient piston seal, the annular middle 
section coyering the outer surface of the annular flange. 

36. A piston head assembly for reciprocating in a cylinder, the cylinder having an 
inside surface, theVnside surface having an inside diameter, the piston head assembly 
comprising: \ 

a piston hub comprising: 

an ^annular flange having an anterior surface, an outer surface and a 
posterior surface; and 

an annular resilient piston seal mounted on the piston hub, the annular resilient 
piston seal comprising^ 

an annular heel section of a first resilient material having a first hardness 
mounted on the anterior surface of the annular flange; and 

an annular bumper section of the first resilient material covering the outer 
surface of the annular flange at an intersection between the outer surface and the 
posterior surface. 

37. The piston head assembl^ of claim 36, the annular resilient piston seal further 
comprising: \ 

a lip section of a second resilfent material, the second resilient material having a 
second hardness with the second hardness being less than the first hardness, the lip 
section concentrically connected to the ankular heel section, the lip section comprising: 

an annular projection formeid in an outer surface of the lip section, the 
annular projection having a maximunrtouter diameter in an interior portion of the 
annular projection greater than the inside diameter of the inner surface of the 
cylinder, the annular projection compressible upon insertion of the piston head 
assembly into the cylinder, forming a seal. 

38. The piston head assembly of claim 37, wherein the annular projection has a 
generally triangular cross section. 
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40. The 
polyurethane. 




39. \The piston head assembly of claim 37, wherein the second resilient material is a 
^urethane. 



head assembly of claim 35, wherein the first resilient material is a 
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